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The disclosure relates to a laminated packaging 
material (10) comprising a layer (11) of paper or 
paperboard and outer, liquid-tight coatings (12, 13) 
of plastic on both sides of the paper or paperboard 
web (11). In order to facilitate material recycling 
after use of the laminated packaging material (10), the 
packaging material (10) is provided with layers (14, 
15) of water-soluble polymer between the paper or 
paperboard layer (11) and each respective outer plastic 

coating (12 13) the layers (14, 15) serving as adhesive or binder. At the same time as the adhesive or binder layers (14. 15) bond together 
the individual layers with good adhesion for the formation of a well-integrated packaging material, they make possible the ready leparation 
or examination of the packaging material after use. by treatment of the material, preferably comminuted into smaller pieces, with hot water 
at approximately 40-60 *C, whereby the adhesive or binder layers (14, 15) are dissolved and leave behind easily separated fractions of 
paper or paperboard and plastic, respectively. Examples of adhesive* or binders may be biopolymers or synthetic, water-soluble polymers, 
e.g. starch or polyvinyl alcohol, which are applied in quantities of between 0.1 and 5 g/m 2 (dry weight). 
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A DELAMINABLE PACKAGING LAMINATE AND A METHOD OF 
PRODUCING THE SAME 

TECHNICAL FIELD 
5 The present invention relates to a delaminable packaging material 

comprising layers of paper or paperboard and plastic, and also to a method 
of producing the delaminable packaging laminate. 

BACKGROUND ART 

10 In the packaging industry, use is often made of packages of the 

single-use type, and a large group of these so-called single-use disposable 
packages is produced from a laminated packaging material (packaging 
laminate) comprising a paper or paperboard layer and outer, liquid-tight 
polyethylene coatings. 

15 The point of departure for the composition of the laminated 

packaging material (the packaging laminate) is to provide the best possible 
protection to the product which is to be packed, at the same time as the 
package must be sufficiently mechanically strong and stable to allow for 
reliable and convenient handling. 

20 A package consisting solely of paper or paperboard and polyethylene 

is both configurationally stable and liquid-tight, but lacks gas barrier 
properties. In order to supplement the package with tightness properties vis- 
a-vis gases, in particular oxygen gas, the packaging laminate is normally 
provided with a layer of aluminium (so-called Al-foil). Other materials than 

25 Al-foil possessing corresponding desired tightness properties also occur in 
commercial, single-use disposable packages, such as for example EVOH 
which is a copolymer of ethylene and vinyl alcohol. 

A packaging laminate of the above-described type is conventionally 
produced by a simple extrusion process, in which a web of paper or 

30 paperboard is coated on both sides with thin layers of extruded 
polyethylene for the formation of the outer, liquid-tight plastic layers of the 
packaging laminate. A packaging laminate with supplementary gas 
tightness properties is produced, for example, in that a web of paper or 
paperboard is united with a prefabricated web of aluminium which, with 

35 good adhesive strength, is bonded to the paper or paperboard web, with the 
aid of a sealing layer (adhesive or binder) which is extruded between the 
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webs. The webs are thereafter coated with thin layers of polyethylene which 
are extruded on both sides of the webs for the formation of the outer, liquid- 
tight plastic layers of the packaging laminate. 

By such means, a packaging laminate of the type described by way of 
5 introduction can be given good integrity and good internal adhesive 
strength (bonding), which is a vital precondition to be able to produce a 
mechanically strong and configurationally stable package from the 
packaging laminate. 

While the good integrity and internal adhesive or bonding strength of 

10 the packaging laminate are both desirable and necessary to be able to 
produce packages possessing superior mechanical strength and 
configurational stability, these are just as important and decisive factors 
when it comes to being able to recycle the individual materials in the used 
packaging laminate as far as is possible, and being able, by recovering and 

15 recycling them in as pure form as possible, to re-use these individual 
materials. For example, there has long been a need in this art to be able to 
recycle the fibre content of the packaging laminate (its paper or paperboard 
fraction), but because of the powerful adhesive bond between the paper or 
paperboard layer and the adjacent sealing layers (or polyethylene layers), it 

20 has proved difficult to separate these layers from one another without a 
prohibitive loss of fibres which adhere to the plastic after the separation 
treatment. 

OBJECTS OF THE INVENTION 

25 One object of the present invention is therefore to obviate the above- 

outlined drawback in connection with the previously described prior art 
packaging laminate. 

A further object of the present invention is to realise a packaging 
laminate which, despite good integrity and good internal cohesion between 

30 the individual layers of the packaging laminate, is easy to delaminate and 
therefore easy to recycle and re-use without excessive material losses, as is 
the case in the prior art packaging laminate. 

Yet a further object of the present invention is to realise a packaging 
laminate comprising layers of paper or paperboard and plastic from which 

35 at least the fibre content (the paper or paperboard) of the packaging 
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laminate may readily be recycled and re-used to the greatest possible extent 
and in the purest possible form. 

A still further object of the invention is to provide a packaging 
laminate which is easy to delaminate and possesses oxygen gas barrier 
5 properties. 

SOLUTION 

These and other objects and advantages will be attained according to 
the present invention by means of a packaging laminate possessing the 
10 characterizing features as set forth in appended Claim 1 . 

Expedient and preferred characterizing features of the packaging 
laminate according to the present invention are further apparent from the 
characterizing clauses of appended subclaims 2 to 5. 

Using the adhesive layer of water-soluble polymer which is applied 
15 between the paper and paperboard layer and plastic layer (and plastic 
layers, respectively), there will be realised according to the present invention 
a packaging laminate which, on the one hand, displays good integrity and 
good internal cohesion (adhesive bonding strength) between the paper or 
paperboard layer and the above-mentioned plastic layers and, on the other 
20 hand, is easy to delaminate, i.e. separate into its individual material layers, 
after use of the packaging laminate. More precisely, it has proved to be 
possible to produce, from the packaging laminate according to the present 
invention, packages possessing gas barrier properties and sufficient 
mechanical strength and configurational rigidity to withstand external 
25 stresses which occur in connection with normal handling and use, without 
being deformed or otherwise destroyed, and from which the fibre content 
(paper or paperboard) of the package may readily be recycled and re-used 
employing simple available means, without excessive losses arising out of 
fibres which are detached and accompany the separated plastic fraction. 
30 Examples of such binders or adhesives of water-soluble polymer 

which act as "release agent layers" may be either so-called biopolymers or 
synthetic, water-soluble polymers. Well-functioning practical examples of 
the above biopolymers are carboxy methyl cellulose (CMC), starch, starch 
derivatives, dextrin and pectin, of which starch and starch derivatives are 
35 more preferred. A well-functioning and practical example of a synthetic 
water-soluble polymer is polyvinyl alcohol. 



WO 97/16312 



PCT/SE96/01403 



4 

In practical experiments that have been carried out in accordance 
with the present invention, it has proved that the interjacent layer, even at 
very sUght amounts such as down to approximately O.lg (dry weight)/m2, 
makes for a well-integrated and, at the same time, readily delaminable 
5 packaging laminate. According to the invention, a practical quantity range 
for the interjacent binder or adhesive layer is therefore of the order of 
approximately O.lg (dry weight)/m2 to approximately 5g (dry weight)/m2, 
preferably approximately 03-lg (dry weight)/m2 

According to another aspect of the present invention, there will 

10 further be realised a method of producing a well-integrated, but readily 
delaminable packaging laminate comprising a layer of paper or paperboard 
and layers of plastic. The method according to the present invention has 
been given the characterizing features as set forth in the independent Claim 
6, while preferred and advantageous characterizing features of the method 

15 according to the present invention are apparent from appended subclaims 7 
to 10. 



BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWING 

The present invention will now be described in greater detail 
hereinbelow with the aid of a non-restrictive example of a packaging 
laminate according to one preferred embodiment of the present invention 
and with reference to the accompanying Drawing, in which: 

Fig. 1 schematically illustrates a cross section of a packaging laminate 
according to one embodiment of the present invention; and 

Figs. 2 schematically illustrates a method of producing the packaging 
laminate of Fig. 1. 

DESCRIPTION OF PREFERRED EMBODIMENT 

Referring to the Drawing, Fig. 1 thus schematically illustrates a cross 
section of a packaging laminate according to a simple embodiment of the 
present invention, carrying the generic reference numeral 10. The expression 
"simple embodiment" is here taken to signify that the packaging laminate 10, 
in order to illustrate the principle in as clear a manner as possible, is shown 
with but a very limited number of individual layers. In practice however, 
the packaging laminate may comprise a multiple number of layers than that 
shown on the Drawing. While the packaging laminate 10 is illustrated as 
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possessing only four separate layers, it will thus be obvious to a person 
skilled in the art that this number may vary and that the following 
description should not, therefore, be considered as restrictive of the present 
invention. 

5 The packaging laminate 10 has a configurationally rigid, but foldable 

core layer 11 of paper or paperboard whose major function is to afford 
mechanical strength and stability to the packaging laminate 10 in order to 
make for the production of configurationally stable packages from the 
packaging laminate 10. The core layer 11 is that layer in the packaging 
10 laminate 10 which displays the relatively greatest thickness, which may vary 
from approximately 100pm up to approximately 300-400pm for that type of 
packaging laminate to which the present invention specifically relates. The 
thickness of the core layer 11 is, however, no critical parameter for the 
present invention and, in its broadest scope, the present invention may be 
15 applied to packaging laminates with both smaller and greater core layer 
thicknesses than those specifically disclosed herein. 

On both sides of the core layer 11, there are outer layers 12, 13 of 
plastic, with whose aid the inner liquid-absorbent fibre layer 11 (the paper 
or paperboard) is protected from both directions against the penetration of 
20 moisture and wet which could otherwise readily penetrate and render the 
fibre layer sloppy and unusable. The choice of plastic in these two outer 
layers 12 and 13 may vary, but preferably the layers consist of the same 
plastic as in the illustrated embodiment, preferably an extrudable 
thermoplastic, such as for example low density polyethylene (LDPE). One of 
25 the advantages with LDPE layers as the outer liquid-tight plastic layers 12 
and 13 in the packaging laminate 10 according to the present invention is 
that they may readily be sealed to one another and to themselves by so- 
called heat sealing, which is an efficient method for giving a package 
produced by fold formation its desired permanent geometric configuration 
30 during conversion of the packaging laminate 10 into configurationally stable 
packages, as will be described in greater detail below. The thickness of each 
respective outer plastic layer 12 and 13 is preferably selected such that the 
desired moisture and wet-protection for the fibre layer 11 is achieved, at the 
same time as efficient heat-sealing is made possible between mutually facing 
35 surfaces of the two layers. In practice, the thickness of each respective plastic 
layer 12 and 13 amounts to between approximately 10 and 40pm. 
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As is apparent from Fig. 1, both the outer plastic layer 12 and the 
outer plastic layer 13 are, in this simple embodiment, bonded to the inner 
paper or paperboard layer 11 by the intermediary of respective interjacent 
layers 14 and 15 of a binder or adhesive possessing such properties that it 

5 bonds with good adhesive strength both to the paper or paperboard layer 11 
and to each respective outer plastic layer 12 and 13. 

Examples of such adhesives or binders according to the present 
invention may be either so-called biopolymers or synthetic polymers which, 
in addition to their good adhesive bonding capacity, must moreover be 

10 water-soluble in order to make possible an easy delamination of the 
packaging laminate 10 after use. Examples of usable so-called biopolymers 
according to the invention are carboxy methyl cellulose (CMC), starch, 
dextrin and pectin, of which starch or starch derivatives are more preferred. 
A well-functioning example of a water-soluble synthetic polymer is 

15 polyvinyl alcohol. 

The interjacent adhesive binder layer 14, 15 acting as the "release 
agent layer" on delamination may have a thickness which varies from 
approximately O.lg (dry weight)/m 2 and upwards, such as 0.1-5g (dry 
weight)/m 2 . Preferably, the thickness is approximately 0.5-lg (dry 

20 weight)/m 2 . 

Surprisingly it has been found that applied layers of starch have 

oxygen gas barrier properties. Quite surprisingly, commercially acceptable 

gas barrier properties are achieved by means of very small amounts of 

aqueous starch polymers. 
25 By way of example, it has been found that applying starch polymer 

layers 14,15 having a thickness of 0,5 and lg/m 2 , respectively, provides an 

oxygen gas barrier of 289 cmVm 2 , at 24 h and 1 atm. 

It has further been found that applying polymer layers 14,15 having a 

thickness of lg and 1,5 g/m J , respectively , provides an oxygen gas barrier 
30 of 141 cmVm 2 at 24 h and 1 atm. 

The above barrier properties should be compared with those of a 

conventional paperboard-polyethyiene laminate without a conventional 

barrier layer, such as an EVOH-layer or an Al-foil, which laminate has an 

oxygen gas barrier of 3000 cmVm 2 at 24h and 1 atm. 
35 The packaging laminate 10 according to the invention may be 

produced in the manner which is schematically illustrated in Fig. 2, in which 
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the same reference numerals as in Fig. 1 have been employed for same or 
corresponding parts, so as to facilitate a comparison of the two Drawing 
figures. 

A web 11 of paper or paperboard is led in the direction of the arrow 
5 from a magazine reel (not shown) off to the left in Fig. 2 to a coating station 
at 20 at which both sides of the web 11 are, using conventional coating 
apparatus 21, coated with a thin layer of an aqueous solution or dispersion 
of the selected aqueous polymer, for example starch or polyvinyl alcohol. 
The quantity of the aqueous solution or dispersion which is applied on both 

10 sides of the web 11 is selected in such a manner that each respective applied 
polymer layer has a thickness of between 0.1 and 5g (dry weight)/n\2/ 
preferably approximately 0.5-lg (dry weight)/m 2 . 

The double-sided coated web 11 is led further to a drying station at 30 
at which the web is dried on both sides with the aid of a drying apparatus 

15 31 for removing water (drying) from the previously applied aqueous 
polymer layer. After the drying, the thickness of each respective polymer 
layer, as was mentioned earlier, should preferably be between 0.1 and 5g 
(dry weight) /m^ ideally approximately 0.5-lg (dry weighO/m 2 . 

From the drying station at 30, the dried web 11 is led further via a 

20 bending roller 40 to an extruder station at 50 at which the web 11 is coated 
on both sides with thin outer layers of plastic which, with the aid of suitable 
extruders 51, are extruded onto the dried polymer layers, at the same time as 
the web is led through the nip between two rotary cooling rollers 52, 52, for 
the formation of the finished packaging laminate 10, as shown in enlarged 

25 form within the encircled region at A. As was mentioned previously, the 
extruded plastic is preferably a thermoplastic, preferably a low density 
polyethylene (LDPE), which makes for an efficient conversion of the 
packaging laminate 10 into liquid-tight, dimensionally stable packages by 
so-called heat sealing. 

30 From sheet or web-shaped, preferably pre-creased and colour 

decorated, blanks of the packaging laminate 10, liquid-tight, dimensionally 
stable packages of the single-use disposable type are produced in 
accordance with conventional "form-fill-seal" technology, according to 
which the packages are formed, filled and sealed by means of modern, 

35 rational packaging and filling machines. From, for example, a web of the 
packaging laminate, such packages are produced in that the web is first 
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reformed into a tube, by both longitudinal edges of the tube being united 
with one another by heat-sealing in a longitudinal overlap joint seal. The 
tube is filled with the pertinent contents, for example liquid food, and is 
divided into individual packages by repeated transverse sealings of the 
tube, transversely across the longitudinal axis of the tube, beneath the level 
of the contents in the tube. The packages are finally separated from one 
another by transverse incisions along the transverse seals and are given the 
desired geometric, normally parallelepipeds form by an additional forming 
and heat-sealing operation in a per se known manner. 

After use, the material in the packages may, in a simple manner and 
employing available techniques and equipment, readily be separated into its 
individual components, and in very pure form be recycled and re-used. 
According to the invention, in particular the fibre content of the packages 
(the paper or paperboard in the core layer of the packaging laminate) may 
especially be recycled in very large quantities and be re-used in extremely 
pure form, in that the empty, used packages are first mechanically 
comminuted into small pieces or strips. The comminuted material is fed into 
a conventional pulper and is mechanically processed by agitation in hot 
water at 40-60°C for dissolving the layer of water-soluble polymer acting as 
the "release agent", whereby the fibres may effectively be separated from the 
plastic without any fibres adhering to and accompanying the plastic surface. 
The thus separated fibre and plastic fractions are thereafter physically 
separated from one another whereby the separated fibres may, in very large 
quantity, be recycled and be re-used in extremely pure form, for example for 
25 the new production of paper or paperboard. 

It will thus be obvious from the foregoing description that a 
packaging laminate according to the present invention makes possible the 
production of liquid-tight, dimensionally stable packages, at the same time 
as the packaging laminate, and packages made from the packaging laminate, 
respectively, may readily be delaminated and, as a result, readily be' 
recycled and re-used, employing simple techniques and already available 
equipment. In particular, the present invention makes for a paper or 
paperboard based packaging laminate from which practically the entire 
fibre content of the packaging laminate (paper or paperboard) may be 
35 recycled and re-used in extremely pure form. 



20 
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A number of modifications and variations of the above, specifically 
described packaging laminate will be obvious to a person skilled in the art, 
without departing from the inventive concept as herein disclosed. For 
example, the packaging laminate, in addition to those layers which are 
5 mentioned above, may contain a plurality of other layers of the same or of 
different materials, for example further barrier materials (e.g. Al-foil or 
EVOH). In such cases, the packaging laminate according to the present 
invention may include additional adhesive or binder layers functioning as 
release agent layers between the above*nentzoned additional layers in order 
10 to make possible a simple delamination of the packaging laminate so that 
these additional layers may also be recycled and re-used. Such modifications 
and variations therefore lie within the spirit and scope of die inventive 
concept as this is defined in the appended Claims. 
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WHAT IS CLAIMED IS: 

1. A packaging laminate comprising a layer (11) of paper or paperboard 
and one or more layers (12, 13) of plastic, characterized in that the paper or 

5 paperboard layer (11) and said plastic layers (12, 13) are bonded to one 
another by the intermediary of an interjacent adhesive or bonding layer (14, 
15) of water-soluble polymer. 

2. The packaging laminate as claimed in Claim 1, characterized in that 
10 the interjacent adhesive or bonding layer (14, 15) consists of biopolymer. 

3. The packaging laminate as claimed in Claim 1, characterized in that 
the interjacent adhesive or bonding layer (14, 15) consists of polyvinyl 



15 



alcohol. 



4. The packaging laminate as claimed in any of the preceding Claims, 
characterized in that the interjacent adhesive or bonding layer (14, 15) is 
present in a quantity of between 0.1 and 5g/m 2 (dry weight). 

20 5. The packaging laminate as claimed in any of the preceding Claims, 
characterized in that the interjacent adhesive or bonding layer (14, 15) is 
present in a quantity of between 0.5 and lg/m 2 (dry weight). 

6. A method of producing a packaging laminate (10) as claimed in 
25 Claim 1, characterized in that there is applied, on at least one side of the 

paper or paperboard web (11), a thin layer (14, 15) of an aqueous polymer 
solution; that the web is dried so as to remove water from the applied 
aqueous polymer layer (14, 15); and that the dried web is united with a 
plastic film (12, 13) which is extruded onto the web and is bonded to the 
30 web by surface fusion with the interjacent polymer layer (14, 15). 

7. The method as claimed in Claim 6, characterized in that the aqueous 
polymer solution is applied by a coating operation. 



8. The method as claimed in Claim 6 or 7, characterized in that the 
aqueous polymer solution is applied in such a quantity that the applied 
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polymer layer (14, 15) after drying is present in a quantity of between 0.1 
and 5g/n\2. 

9. The method as claimed in any of Claims 6 to 8, characterized in that 
5 the polymer in the aqueous polymer solution consists of a biopolymer. 

10. The method as claimed in any of Claims 6 to 9, characterized in that 
the polymer in the aqueous polymer solution consists of polyvinyl alcohol. 
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